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SUMMARY

The Marine Corps Automated Food Service Operations System (MCAFSO0S),
designed to enable Marine Corps messhall food service to exercise better manage-
ment control and to perform necessary routine calculations at the messhall
level, was field tested at the Marine Corps Development and Education Center
(MCDEC), Quantico, VA, April to November 1986.

Terminals and printers were installed in three messhalls and were inter-
faced with the host computer (IBM Series/l1 minicomputer) in the Food Service
Office (FSO) where additional terminals and printers were installed. A com-
munication 1ink was established with the US Army Natick Research, Development
and Engineering Center, allowing software support from Natick. Forecasting,
Meal Production, Accounting, Inventory, and File Maintenance Modules were
tested. A Security and Directory Module and a System and FSO Functions Module
were also tested. An optional Access Control/Automated Headcount Module was
designed, but not tested or adopted.

The automated system was assessed using an acceptance questionnaire and
work sampling techniques. Results indicated that MCAFSOS was satisfactory and
was preferred to the manual system. Both work sampling and questionnaire
results indicated a significant reduction in the amount of time required to
complete most food service forms. There was a 55% (according to the question-
naire) to 76% (according to work sampling) reduction in the amount of time
required to complete food service forms that were used on a daily basis; the
greatest time savings were associated with the Stock Record and Inventory
Control Card.



PREFACE

The Marine Corps Automated Food Service Operations System (MCAFSOS) was
developed in response to the Joint Service Requirement (JSR) AFNM 81-21 (II1),
ADP Support for USMC Food Service (MSR 1427). The majority of MCAFSOS was devel-
oped at the US Army Natick Research, Development and Engineering Center, April
1984 to January 1986, and was tested at the Marine Corps Development and
Education Command (MCDEC), April to November 1986.

The author is greatly indebted to the computer science students who analyzed
the Marine Corps Manual Food Service System at MCDEC and coded the automated
system as part of their cooperative education or internship programs. The staff
included (at different times) Mr. John Keating, Mr. John Tavares, Mr. Gregory
Przybyl, Mr. John Ciccarelli, Mr. Michael Courtemanche, Mr. Steven Bowen, and
Ms. Beth Silver. I am especially indebted to Ms. Teresa Thanos, who coordinated
the initial designing and coding of the automated system, and Ms. Mary Moreschi,
who coordinated the project in its latter stages. The author also wishes to
thank Ms. Jane Benson who edited the user guide, Ms. Katrina Schuh and
Ms. Angela Thompson who assisted in the collection and analysis of data, and
Mr. Michael Statkus who edited this manuscript.

The author wishes to gratefully thank Mr. James Hamilton and Mr. Barnett
Thompson, Central Design and Programming Agencies, USMC, and Mr. David Winslow,
Field Engineer, International Business Machines (IBM), who provided much needed
support and technical gquidance throughout the project. Finally, thanks is due
to MC Food Service and ADP Personnel who supported the project throughout its
course,
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MARINE CORPS AUTOMATED FOOD SERVICE OPERATIONS SYSTEM TEST REPORT
INTRODUCTION

Purpose

The Advanced Systems Concepts Directorate at the US Army Natick Research,
Development and Engineering Center was tasked to develop and test a Marine Corps
Automated Food Service Operations System (MCAFSOS) for messhall level operations
that would improve management control and perform routine calculations. The
system duplicated manual operations as specified in MCO P10110.14K (Food Service
and Subsistence Management Manual) and provided a prototype for the Marine Corps
Food Management Information System (MCFMIS).

Background

The Defense Audit Service (DAS) Report on the Audit of the Department of
Defense (DoD) Food Service Program, dated 28 May 1980, cited serious deficien-
cies in troop feeding headcount and inventory controls which cost the Armed
Services millions of dollars annually. The audit was requested by the Deputy
Assistant Secretary of Defense (Supply, Maintenance and Transportation) because
service audit reports repeatedly cited similar deficiencies.

In the report, the DAS recommended that an automated food accountability
and control system be established for all ashore enlisted dining facilities.
The system would use plastic meal cards, electronic cash registers, and item
pricing. Subsequently, a DoD Food Planning Board Joint Service Task Group devel-
oped a set of specific proposals for implementing DAS recommendations.

An incremental program was envisioned for short-term development of an auto-
mated headcount system. This system would establish diner eligibility to receive
meals at government expense by using the plastic Armed Forces Identification (ID)
card that is currently being developed by the Deputy Assistant Secretary of
Defense (Military Personnel Policy). The headcount system would establish diner
eligibility and record headcount and dollar sales data. This information would
be input to the dining facility accounting system for summarization, audit, and
reporting purposes. Systems would be developed for both food service programs
using a la carte (item pricing) and for those food service programs where a la
carte is not feasible. It was felt that an automated headcount application
would bring under control the majority of the deficiencies cited in the DAS
report. However, the Food Planning Board Task Group further recommended that,
in the future, the feasibility of automating the accounting system, subsistence
issue to dining facilities, dining facility inventory control, and menu
planning/production should be evaluated.

In 1981, the General Accounting Office (GAO) reviewed food service opera-
tions at 17 military locations and described its findings in a report to the
Secretary of Defense. Among other recommendations, the GAO advocated improved
accountability over food stock, controlled access to dining facilities, and uni-
form management.



The US Army Natick Research, Development and Engineering Center (NRDEC)
was tasked by the Assistant Secretary of the Army for Research, Development and
Acquisition (RD&A) to provide maximum support for the service research and devel-
opment requirements of the DoD Food Service Automation Program. A1l services
were requested by the Assistant Secretary of Defense (Manpower, Reserve Affairs,
and Logistics) to fully support and fund the automation of the headcount proce-
dure and the automation of those accounting functions that were thought to be
feasible. Automated data processing (ADP) support for US Marine Corps (USMC)
Food Service was initiated in FY83.

As originally conceived, MCAFSOS was to automate all base level food service
operations, including the headcount function, and was to be field tested in
three messhalls and a Food Service Office. In July 1985, in order to facilitate
development of the prototype system, the requirement for an automated headcount
(and access control) system was dropped. Also, in 1986, because only three of a
seven mess hall system were being automated, the requirement to automate food
service office operations was eliminated. As a consequence, MCAFSOS was restricted
to messhall operations. However, the headcount function and Food Service Office
operations were analyzed and coded even though they were not field tested.

The field test was conducted April to November 1986 at the Marine Corps
Development and Education Command (MCDEC), Quantico, VA and covered all phases of
messhall level food service accounting, inventory control, and meal production.
Three messhalls (buildings 2000, 5000, and 2109) were automated and interfaced
with the Food Service Office.

Project Objectives

® Provide accurate and timely inventory control data by automating records
of all receipts, issues, and adjustment of each item in inventory and by pro-
viding an audit trail for all reconciliations.

® Reduce the number of inventory items and the average dollar value of
inventory items.

® Provide accurate and timely accounting data by using headcount and sub-
sistence issue data and automating report preparation.

® Provide automated menu production gquidance including all recipe data,
required quantities of ingredients, number of portions to prepare, and method of
preparation.

® Reduce the time required to produce food service records and worksheets.



MANUAL SYSTEM

The food service general data flow chart is shown below in Figure 1. Marine
Corps Headquarters prepares a partial Basic Daily Food Allowance (BDFA) amount
and sends it to the installation Food Service Office prior to the beginning of
each month. The BDFA is the prescribed cost to feed one person per day and is
based on the food cost index, a representative 1ist of specified quantities of
food items prescribed by DoD. In addition, headquarters issues quarterly fund
authorizations to the Food Service Office. The authorizations are based on:
(1) budget estimates (broken down by quarter) submitted by the Food Service
Office at the beginning of each fiscal year; and (2) quarterly updates to the
estimates. The Food Service Office completes the BDFA by adding the local cost
of bread and milk. The complete official BDFA amount is then sent to the dining
facility to be used along with headcount figures to compute daily monetary
credits. Headcount figures are used along with subsistence expense to compute
the daily cost to feed one person. The dining facility adjusts its menu to keep
its cost to feed one person as close as possible to the official BDFA.
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Figure 1. Food service system general data flow.

The Food Service Office prepares a master menu which is used by the dining
facilities for acquiring food items and preparing meals. The Food Service
Office uses the menu to prepare long-range subsistence requirements. The
installation's Defense Service Support Center (DSSC) uses these subsistence
requirements to replenish its subsistence stocks from the Defense Personnel
Support Center (DPSC). The dining facility uses the menu and headcount fore-
casts to determine its daily subsistence needs and to prepare food preparation



reports. The facility also uses the menu to order food items from the DSSC
through the Food Service Office, and uses the DSSC and vendor receipts to update
its financial status. The DSSC sends to the Food Service Office billing lists
for each dining facility order and a consolidated billing for all dining facili-
ties (Certificate of Issue) for the month. ‘

The dining facility forwards operations cost, headcount data, and receipts
to the Food Service Office for consolidation with the same information from
other dining facilities. The Food Service Office uses this information, along
with the Certificate of Issue, to prepare the monthly Subsistence Operational
Analysis Report (SOAR). The SOAR and supporting documentation make up the SOAR
package, which the food service office sends to Marine Corps Headquarters each
month. Marine Corps Headquarters prepares a monthly financial worksheet
from the SOQAR packages. This worksheet is used to maintain various accounting
ledgers and to prepare a Food Allowance and Cost Report for the DoD.

Figure 2 shows the hierarchical breakdown of the functions performed in the
operation of the Marine Corps food service system. The chart shows that the
system consists of three major functions: (1) controlling access to the dining
facility and counting the number of people who eat at the facility; (2) feeding
dining facility patrons; and (3) providing financial control of the system. The
functions are Tlinked through the flow of the data between them as shown in
Figure 3.
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Figure 2. Food service system functional chart.
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Figure 3. Food service system specific data flow.

Access Control/Headcounts

There are two kinds of people who eat in dining facilities--those who eat
at government expense and those who pay cash. Under the manual system both
groups must sign for their meal. The signatures of those who eat at government
expense represent the headcount data used along with the BDFA to compute the

monetary credits. The headcount data and subsistence expenses are used to com-
pute the daily cost to feed one person.

Subsistence in Kind (SIK). These are people who are authorized to eat at
government expense. Each dining facility has one or more SIK check-in points,
each point monitored by a signature record supervisor. The SIK diner displays a
meal card and ID card and signs the "Meal Signature Record" form for his or her
“category of personnel®. There must be a separate form for each "type of




meal" and "category of personnel". Various groups of people (such as recruits)
are checked using the block signature method on the "Meal Signature Record" form.
After each meal the meal signature supervisor collates the "Meal Signature
Record" forms by "type of meal" and “category of personnel" and counts the
number of signatures on each sheet, These totals are used for the preparation
of: (1) the daily "Man-Day Fed Report", (2) the "Flight Meal Certificate", and
(3) the "Voucher for Transfers Between Appropriations and/or Funds",

Paid Supernumerary. These are people who are not authorized to eat at
government expense and who pay cash for their meals. Each cash customer signs
the "Paid Supernumerary Ration Register", enters his or her grade, rank, or
type of personnel (e.g., cadet, child), the "food cost", and the "surcharge" (if
any). Various groups of people may be checked in using the block signature
method. This method permits one person to indicate receipt of a meal for a
group of people, such as high school students or Boy Scouts.

Feeding

Feeding includes three major functions:
® the preparation of the dining facility's master menu (Menu Production);
® the acquisition of food items (Subsistence Acquisition); and

* the determination of food item and quantity requirements for each meal
(Meal Preparation).

Menu Production. Each installation operating a dining facility must estab-
lish a menu planning board whose purpose is to plan the master menus for the
installation. The menus cover a l-year period and are derived from the "42-Day
Armed Forces Menu" (MCO P10110.35) and the "Armed Forces Recipe Service" recipe
cards. Master menus are used in preparing long-range subsistence requirements,
the "Inventory, Requisition, and Issue" forms, and the "Cook's Worksheet".

Subsistence Acquisition. Subsistence Acquisition includes producing long-
range subsistence requirements (Long-Range Requirements), acquiring food items
from sources of supply (Subsistence Requisitions), withdrawing food items from
dining facility storage areas (Subsistence Issues), and recording and controlling
the receipt and issue of food items in the dining facility (Inventory Control).

The Long-Range Requirements function is the means by which the Food Service
Office projects its food item requirements over an extended period of time. It
is based on the master menu, the "Armed Forces Recipe Service" recipe cards,
pounds of product required per 100 individuals, the item acceptability factor,
and the estimated number of people to be fed for the period covered by the pro-
Jjection,

The dining facility prepares Subsistence Requisitions by using the master
menu, recipe cards, usage points (pounds/volume based on 100 portions required
on an average day), consumption periods, and subsistence stock Tevels on hand.
The facility forwards the requisition form to the Food Service Office which in
turn forwards it to DSSC. The DSSC fills the orders and enters the following
data on the requisition forms for each item requested: the quantity "issued",
the "unit price", the "extended cost for the quantity issued, and the total cost



of all items on the form. The DSSC forwards a copy of the form to the Food Ser-
vice Office and a copy to the dining facility with the items issued. Local
purchase items are delivered by the vendor to the dining facility along with a
receipt, a copy of which is forwarded to the Food Service Office. The Food Ser-
vice Office uses the forms and vendor receipts to update the "debits" portion of
the "Financial Status of Dining Facility" form. The dining facility uses the
forms and wvendor receipts Lo update its "Stock Record and Inventory Control
Card" and to prepare the daily "Food Cost Analysis" report.

The Subsistence Issues function is the means by which the quantity of sub-
sistence items required for each meal is determined and their issue from dining
facility storage areas to the kitchen is recorded. Issues for 1 day are
recorded by meal on the "Subsistence Issue Receipt" form. The total value of
issues by category and meal is recorded on the "Food Cost Analysis" report. The
total quantity issued for each day is used to update the "Stock Record and
Inventory Control Card".

The purpose of the Inventory Control Function is to record the receipt and
issue of subsistence items in dining facility storage areas. A separate "Stock
Record and Inventory Control Card" is maintained for each subsistence item.
Each time the quantity of an item is changed, the "date", "document number", and
"type of transaction” must be recorded. The increase or decrease in the amount
of the item and the effect it has on the amount "available for issue" and the
"accountable balance" must also be recorded. The "accountable balance" is the
amount of the item that should be in stock, as opposed to the actual amount or
"available for issue". The amount "available for issue" is adjusted immediately
as the result of a survey or inventory, while the "accountable balance" s not
changed until the adjustment has been approved through the use of an adjustment
voucher Tetter that states the reason for the adjustment. In addition, a phys-
ical inventory is taken at the end of each month using the Navy Marine Corps
(NAVMC) "Inventory, Requisition, and Issue" form.

Meal Preparation. Meal preparation includes: the listing of the menu for
the day by meal and item (Cook's Worksheet); the recipe adjustment and instruc-
tion forms (Product Sheet); and the listing of produce required for each meal
(Produce Requirements Sheet). The Cook's Worksheet indicates the menu to be
prepared for a meal. After the meal, items that were short or over in terms of
portions prepared are accounted for in the "“short", "save", and "discard"
columns on the worksheet. These figures and portions prepared are used to
determine the number of meals served. The number of meals served is the basis
for computing the items acceptability factor. The Product Sheet is used to make
adjustments to a recipe in order to prepare the proper quantity of the recipe
ingredients as required by the recipe batch size. The recipe ingredients, quan-
tity to prepare, and method of preparation are listed on the Product Sheet. The
Produce Sheet is used to inform the dining facility's vegetable preparation room
of the produce requirements for each meal of the day.

Financial Control

Budqg&. Marine Corps activities receiving field allotments for subsistence
must submit an estimate of subsistence funds required for the fiscal year, by
quarter, to the Commandant of the Marine Corps by 1 September each year. During

the fiscal year they must submit revised quarterly estimates by the beginning of
the third month of each quarter,



Basic Daily Food Allowance (BDFA). The basic daily food allowance (BDFA)
is a prescribed quantity of food, defined by components (food items) and money
value, that is required to provide a nutritionally adequate diet for one person
for 1 day (not to exceed three meals). The components on which the BDFA is
based are taken from the Food Cost Index, which is a list of specified quan-
tities of food items prescribed by DoD. Marine Corps Headquarters sends a par-
tial BDFA in letter format to each food service office where the final BDFA is
computed by adding the value of the bread and milk allowances for one person.
The BDFA is computed monthly.

Accounting. Accounting includes the following functions: the computation
of the number of man-days fed (Man-Days Fed); the monitoring of a dining facility's
inventory status and cost to feed (Food Cost Analysis); the monitoring of the
relationship of a dining facility's monetary credits to its subsistence expenses
(Financial Status of Dining Facility); the preparation of an installation's
monthly financial status of the food service system (Subsistence Operational
Analysis); the accounting for the sale of flight meals (Flight Meals); the pre-
paration of an installation's quarterly status of the food service system
(Dining Facility Information); and the preparation of the voucher for reimburse-
ment for meals served to personnel from organizations authorized to eat at
government expense in Marine Corps dining facilities (Appropriation/Fund
Transfer Voucher).

The purpose of the daily Man-Days Fed Report is to compute the number of man-
days fed by a dining facility during a 24-hour period beginning with breakfast
or brunch. Man-days fed is the number of individuals who attended a meal by
branch of service muitiplied by a conversion factor. The conversion factor
weights the meal for dollar value and converts the meal to rations. The dining
facility enters the man-days fed data daily on the "Man-Days Fed Report" and for-
wards the report to the Food Service Office. The Food Service Office uses the
report to complete the "Financial Status of Dining Facility" report and the
monthly "Man-Days Fed Report", a consolidation of the daily reports using the
same report form. The monthly "Man-Days Fed Report" is part of the SOAR package
sent to Marine Corps Headquarters each month.

The Food Cost Analysis function is the means by which a dining facility
monitors: its daily cost to feed one person; its month-to-date cost to feed one
person; and the ratio of its month-to-date inventory balance to its month-to-
date monetary credits. The dining facility must take corrective action under
the following conditions: if the BDFA is exceeded; if the cost to feed one per -
son is 5% below the BOFA; or if the current month's authorized inventory is 20%
of total monetary credits earned by the installation for the month, as reported
on the SOAR.

The Financial Status of Dining Facility function is the means by which the
Food Service Office monitors, on a daily basis, the financial status of the con-
solidated food service system and each dining facility within the system. The
status for each day of the month is calculated on the "Financial Status of
Dining Facility" report and is cumulative from the first day of the month. The
status of a dining facility is based on the relationship between the cumulative
monetary credits the facility has earned and the cumulative subsistence expenses
(pTus billing adjustments) it has incurred.



The Subsistence Operational Analysis function is the means by which an
installation reports to Marine Corps Headquarters the status of its subsistence
supply inventory, its financial status, and its cost to feed one man per day for
the month. The information is reported on the SOAR, which is submitted monthly
to Headquarters along with supporting documents as listed in Chapter 2 of the
Food Service and Subsistence Management Manual.

Flight Meals are those meals served aboard military aircraft to crew members
and to authorized military and civilian passengers. Accounting for flight meals
(monetary credits and subsistence expenses) is maintained and reported separately
because the meals are funded by a special allowance. Flight meal expenses and
monetary credits are reported on the SOAR report and a monthly "Flight Meal
Certificate" form is prepared for submission with the SOAR. The form shows the
number of meals, unit cost, and total cost for each type of meal. It also shows
the number of SIK meals for each type issued to the Marine Corps, Navy, and Air
Force, and the total cost of food items used in the preparation of flight meals.
The "Paid Supernumerary Ration Register" is used to record flight meals sold on
a cash basis. The Food Service Office maintains a daily record of flight meals
issued and sold. Funds received from the sale of flight meals are reported as a
separate line item on the monthly "Cash Collection Voucher", which is submitted
with the SOAR.

The purpose of the Dining Facility Information function is to report to
Marine Corps Headquarters, on a quarterly basis, information about an installa-
tion's dining facilities. It is used, for example, to report the number of
dining facility personnel, feeding capacity, and current attendance,

The "Voucher for Transfers Between Appropriation and/or Funds" is a billing
document that is used to collect money from organizations whose personnel have
eaten in Marine Corps Dining facilities at government expense (reimbursable
SIK). Separate "Meal Signature Records" are used for each type of reimbursable
SIK (Army, Air Force, Coast Guard, etc.). The number of meals for each type is
a separate entry on the "Man-Days Fed Report". The number of meals for each
type of meal shown on the voucher also comes from the "Man-Days Fed Report".

Cash Management. Cash management refers to the collection and disposition
of dining facility funds accumulated from the sale of meals. At least once a
day, or whenever the amount exceeds $100, the dining facility cashier turns in
cash collected from the sale of meals to the authorized custodian of the dining
facility unit and receives a receipt. Before the custodian's funds exceed $500
(or greater, if authorized by the installation commander), he or she turns them
into the activity collection agent in the Food Service Office who provides
receipts for the money by signing the "Paid Supernumerary Ration Registers".
The activity collection agent turns in funds to the installation's disbursing
office as directed by local regulations and receives a receipt. At the end of
an installation's accounting cycle, the Food Service Office prepares a "Cash
Collection Voucher" that shows the money turned into the disbursing office from
the sale of meals for the reporting period shown on the voucher, as well as the
serial numbers of the "Paid Supernumerary Registers".




AUTOMATED SYSTEM

System Hardware

General. Provided in Table 1 is the list and cost of equipment purchased
in support of MCAFSOS. Equipment was selected to minimize cost and achieve com-
patibility with existing MC ADP hardware and uniform training and maintenance.
Example equipment configurations are given in Figures 4 through 7 (actual equip-
ment configurations varied).

Food Service Office (FSO). As shown in Figure 4, equipment in the FSO in-
cluded a 4956 Model B Series/1 minicomputer, a 4973 line printer (system printer),
a 4975 remote printer (system Tog), two full screen terminals (HDS Concept AVT+),
two remote printers (each slaved to a terminal), line drivers, and two point of
sales (POS) terminals (Control Module Model 1500 Data Entry Terminals). Each
POS terminal requires 115/24V AC transformers and uses a RS422 communications
Tine to enable data transmissions up to 5000 feet. An adapter is required to
convert the RS422 to RS232 at the Tine driver. Pin connections for interfacing
cables are shown in Figure 8. The Series/1 is a 16 bit 512KB processor with a
floating point feature, 64MB fixed disk, and 2 diskette drives. The hardware
and software configurations are given in Figure 9. Possible operating schemata
for the six 64KB partitions are given in Tables 2 and 3. Salient terminal
requirements are given in Figure 10. To enable use of the Yale ASCII Terminal
Communication Package (see System Software section in this chapter) terminals
must emulate a Digital Equipment Corporation (DEC) VT100. Further, terminal
commands must be executable from the Series/1 without operator intervention, and
up to 217 characters per line must be executable from the Series/1.

Dining Facility. Equipment included a full screen terminal (HDS Concept
AVT+), a remote printer slaved to the terminal, and a Tline driver (9600 baud
Messhall 200, 4800 baud Messhall 5000, and 1200 baud Messhall 2109).

Statistical Multiplexers. The feasibility of using statistical multipiexers
(MUX) was tested by timing data transmissions between the Series/l and 3101 ter-
minals. One thousand consecutive 80-character lines of data were sent from the
Series/l to either one 3101 terminal or to two terminals simultaneously, with
and without MUX and at either 2400 or 9600 baud rates. Using this design, time
degradations, due to factors other than the use of MUX, could be detected. Data
transmissions were timed using the Series/l. Communication times are given in
Table 4 and time degradations are given in Table 5. As a worst case, time
degradation due to multiplexing (time for two terminals with MUX minus time for
one terminal with MUX) was .154 sec per 80-character line at 2400 baud and .148
sec per line at 9600 baud. No differences or negligible differences occurred
when time transmissions without using a MUX were compared with those for one
terminal with a MUX.

These results indicate that up to 3.7 seconds could be lost per screen of
data (24 Tines x .154). When these results are added to the time required to
access the disk and to the time required to retrieve or store data in various
files, they suggest that multiple phone Tines could be a more efficient com-
munication link between the Food Service Office and dining halls than the MUX.
As a consequence, equipment configurations did not include MUX to ensure the
fastest possible data transmission. Whether the use of a 9600-baud MUX would
actually interfere with messhall operations needs to be tested.
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I. Hardware Description

IBM Series/1

TABLE 1.

Processor 256K, Unit 4956, Mode] BOO

Floating Point,
Progr's Conso]e,
Add Memory 256K,
Comm Ind Panel,
Multifunc Attach,
Prog 8-Tine Ctrl,
Prog 4-1ine Adapt,
Async Local Cb1,
EIA Dataset Cb1,

Disk Subsys Attach,

Diskette Adapter,
Line Print Attach,
Rack Mounting,

Prog 8-line Ctri,

Prog 4-1ine Adaptr,

Primary Disk, Unit

Diskette Unit,

Line Printer,
Attach Cable Inc,

Display Terminal,
Printer Remote,

Rack Enclosure,

4963,
4964,
4973,

3101,
4975,
4997,

IT. Software Description

IBM Software
Yale ASCII
BTAS

3925
5655
6330
2000
1310
2095
2096
2056
2057
3590
3581
5630
4540
2095
2096

64A
001

002
5700

230
02R
02A

System Costs.

Unit
Cost Qty
8914.00 1
393.00 1
516.00 1
1575.00 1
197.00 1
1512.00 1
819.00 1
932.00 2
35.00 1
54.00 5
1209.00 1
551.00 2
708.00 1
42.00 1
806.00 1
759.00 1
8404.00 1
1893.00 2
9393.00 1
117.00 1
1320.00 3
2630.00 3
951.00 1
TOTAL HARDWARE
Unit
Cost Qty
9649.00 1
3110.00 1
4000.00 1

11

TOTAL SOFTWARE

Total
Cost

8914.00
393.00
516.00

1575.00
197.00

1512.00
819.00

1864.00

270.00
1209.00
1102.00

708.00

42.00

806. 00

759.00
8404 .00
3786.00

9393.00
117.00

3960.00
7890.00
951.00

$55222.00

Total
Cost

9649.00
3110.00
4000.00

$16759.00

Monthly
Maint

w

—

~
NP, ONOWOWN
o
O

—

$466.00

Monthly
Maint

N/A
N/A
N/A



TABLE 1. System Costs (cont'd).

Unit
ITT. Communication Equipment Cost

Data Entry (Point of Sales)
Terminal, Control Module Model
1500 (1191A)*

Basic Unit
Transducer for Tone
32-Character Alpha/Numeric Display
30K Bytes Ram
Battery
Keypad, Numeric w/28 Function Keys
Time of Day Clock
Badge Reader (Feature 1923) 244,00
CLA w/Bell Transformer (Feature 1318) 207.00

1875.00

Cable NC
Adapter 3
Mylar Overlay (Three Colors) N/A

o
t
<

|

2
2
N/A
5
N/A

TOTAL COMMUNICATION EQUIPMENT

Unit
IV. Work Station Equipment Cost
Display Terminal, HDS Concept AVT 890.00
Printer, TI Model 860 XL 725.00
Paper - Catch Basket 25.00
Line Driver 149.00
Multiplexer, 2 Port 695.00
Modem 495.00
Uninterruptible Power 1140.00
Supply (1000 VA)
Uninterruptible Power 750.00
Supply (400 VA)
Std Low Energy Encoder 3700.00
Card Cutter 250.00
Identification Cards w/Art Work N/A

N

1
1
N/A

TOTAL WORK STATION EQUIPMENT

GRAND SYSTEM TOTAL

Total
Cost

3750.00

488.00
414.00
NC

>

900.00

$5552.00

Total
Cost

5340.00
4350.00

150.00
1788.00
1390.00

990.00
1140.00

1500.00
3700.00

250.00
1311.00

$21909.00

$99908.00

Monthly
Maint

None

Monthly

None
N/A
N/A
None

*A l-year mail-in warranty is provided from date of purchase covering parts qnd
labor. Maintenance costs after the warranty period are based on actual required

repair of units.
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HARDWARE SOFTWARE

®4956 B Processor 512K ®Operating System
*Floating Point Feature 3925 *Event Driven Executive (EDX)
*64 MB Fixed Disk 4963 Version 4.1

*2 Diskette Drives 4964

°l Local Attached (1310 Card)
Printer 4975 (System Log)

*l Line Printer 4973
(System Printer)

*7 Printers off of 2 2096
Adapter Cards

*2 Badge Readers off of a
Third 2096 Adapter Card

THIRD PARTY
*Balanced Tree Access System 1 (BTAS/1)

*Security and Directory System
*Yale ASCII Terminal Communication System

Figure 9. Hardware and software configuration.

TABLE 2. Estimated Kilobytes RAM Used in Each of Eight 64KB Partitions:
Actual Configuration.*

PARTITION SYSTEM KB
1 Supervisor 39
#Waiter 1

SPCCBS 1

2 Yale ASCII 30
BTAS 1 20

Error Logger 8

3 Terminal 1 (FSO) 64
4 Terminal 2 (FSO0) 64
5 Terminal 3 (5000) 32
Terminal 4 (2000) 32

6 Terminal 5 (Natick) 64
7 Terminal 6 (Natick) 64
8 Supervisor 18
Spooler 12

Terminal 7 (2109) 34

* A printer functions as the system log.
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TABLE 3. Estimated Kilobytes RAM Used in Each of Eight 64KB Partitions:
Possible Operational Configuration.*

PARTITION SYSTEM KB
1 Supervisor 39
# Waiter 1

SPLCCBS 1

2 Yale ASCII 28
BTAS/1 16

3 Up to 32 POS Term 64
4 Up to 4 Full Scr Term 64
5 Up to 4 Full Scr Term 64
6 Up to 4 Full Scr Term 64
7 Up to 4 Full Scr Term 64
8 Supervisor 18
Spooler 12

Error Logger 8

*A printer functions as the system log.

- Emulate VT100 - 24 Lines x 80 or 132 Characters

- Four Pages Memory - Two Full Duplex Async RS232 Ports (9600 Baud)

- Terminal Commands Exe - 217 Char per Line Exe From Series/1
From Series/1 Without
Oper Intervention

Figure 10. Required terminal features.

TABLE 4. Communication Times in Seconds for 1000 Consecutive 80-Character
Lines of Code Sent From the Series/l to Ejther One or Two Terminals
With and Without MUX.

Baud Rate

2400 9600

Baud Baud
One Terminal(no MUX) Terminal 1 337 61
Two Terminals (no MUX) Terminal 1 317 62
Terminal 2 317 62
One Terminal (with MUX) Terminal 1 337 62
Two Terminals (with MUX) Terminal 1 410 209
Terminal 2 491 209
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TABLE 5. Degradation in Seconds for Each of Two Terminals per 80-Character
Line of Code Due to Statistical Multiplexer Using Communication
Times for One Terminal With MUX as Baseline.

2400 9600
Baud Baud
Terminal 1 .073 .148
Terminal 2 .154 .148

System Software

System operating software included Event Driven Executive (EDX) version 4.1
operating system, balanced Tree Access System 1 (BTAS/1), Security and Directory
System, and the Yale ASCII Terminal Communication System. The EDX operating
system is a multiuser system developed exclusively for the Series/l. The BTAS/1
file management system and the Security and Directory System, developed for the
Series/1, are propriatory software packages that were selected to maximize system
response time and minimize overhead requirements. The BTAS/1 file management
system is twice as fast as the IBM Index Access Method (IAM) and requires half
the random access memory (RAM) overhead (BTAS/1 requires 7KB for code plus a 7KB
to 9KB buffer; IBM requires 32KB minimum). BTAS/1 requires no file sizing and
consequently uses half the space on disk for dynamic files compared to IBM
(unless files are compressed).

The Security and Directory System prevents unauthorized access to applica-
tion programs and provides/integrates menus application programs. It also pro-
vides a "window environment" and subprogramming through a shell program that
allows programs to call programs, pass parameters, and return like a subroutine.
Because of these system characteristics, terminals accessing the Series/1
require relatively small areas of partition RAM, and one Series/l is capable of
supporting up to 16 dining facilities. The system is eight times faster than
the IBM Multiple Terminal Manager (MTM) overlay method (due to a performance
limitation the MTM, at 2400 baud rate, permits the support of only eight dining
halls). The MTM also requires excessive overhead, which restricts the amount of
code that can be Tocated with it.

The IBM Yale ASCII Terminal Communication System, developed exclusively for
the Series/1l, is required for the Security and Directory System. It allows the
use of a wide range of terminals and creates a faster, friendlier system for
developers and users. Further, the package is cost-effective. The IBM 3101
block mode terminal can be replaced at approximately half of its cost and the IBM
4978 can be replaced at one-fourth of its cost (with attachment cards). VYale
ASCII, however, requires more Computer Processing Unit (CPU) cycles than IBM ter-
minals and requires more RAM than IBM terminals.

The MCAFSOS was undertaken with COBOL as the application language. COBOL,

however, was designed for batch processing and not an interactive management
information system. COBOL programs are relatively large (average size 32KB) and

20



require more than half of a partition, thus limiting the Series/l1 to one or two
terminals per partition (10 terminal maximum). As a result of these limita-
tions, Event Driven Language (EDL) was selected. Event Driven Language is
native to the Series/l, compatible with Marine Corps ADP equipment, and requires
much less overhead than COBOL. Further, it permitted the use of the BTAS/1 file
system.

21



AUTOMATED SYSTEM DESIGN

The system design has been outlined in whole, or in part, in data flow charts
and file specifications. An overview is given in Figure 11.

Reports
The following reports were coded:

Cook's Worksheet NAVMC 36

Product Sheet NAVMC 10616

Cook's Produce Requirement Sheet NAVMC 10615
Subsistence Issue Receipt NAVMC 10568

Armed Forces Recipe Service MCO P10110.16C, Rev
Master Menu of Calendar Year

Man-Days Fed Report NAVMC 565-1

Financial Status of Dining Facility NAVMC 584

Food Cost Analysis

Computation of Basic Daily Food Allowance NAVMC 580
Subsistence Operational Analysis NAVMC 10369

Flight Meal Certificate

Stock Record and Inventory Control Card NAVMC 708
Inventory Requisition and Issue NAVMC 10815-10819, 10941
Certificate of Survey

The following reports were not coded, though in several cases the procedures
were automated. There were specific programs, for example, to handle transfers,
turn-ins, and price adjustments.

Meal Signature Record NAVMC 10789

Paid Supernumerary Ration Register NAVMC 10298

Cash Collection Voucher DD1131

Purchase Orders (to local vendors for bread and milk)
Unsatisfactory Material Report

Certificate of Transfers and Sales

Items Constituting Price Adjustments

Certificate of Issues for Turn-In

Certificate of Price Adjustments

Certificate of Loss or Gain

Certificate of Credit ot Sales

Certificate of Deficit Operation

Certificate of Dining Facility Information

Flight Meal Request, Issue and Receipt Form (made by unit)
Voucher for Transfer between Appropriations and/or Funds
SF 1080 (DSSC function)

Application Software

The automated system existed in over 60 programs coded in EDL, an application
software language that is unique to the operating system of the Series/1 minicom-
puter. Programs are listed by modules in Table 6. Users gained access to appli-
cation programs through a hierarchical system directory. The initial directory

provided a "menu" of the modules into which the programs were grouped and prompted
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SECURITY

SYSTEM
DIRECTORY

FORECASTING

INVENTORY MENU
Y PRODUCTION

FILE
MAINTENANCE

ACCESS
CONTROL

INVENTORY ACCOUNTING

SYSTEM

Figure 11. System operational overview.

the user to select the module containing the programs the user was authorized to
use. Once the module was selected, the user was presented with a listing of
programs from which programs were selected for use. Upon the completion of one
program, the user was returned to the program directory. Al] programs were
"user friendly" in that they provided prompts to guide the unsophisticated user
through the program to a successful completion. Programs were designed to auto-
matically access, update, and retrieve data from the system files as required in
report preparation and audit trails. Programs also featured common exits, common
messages, and common formats.

23



TABLE 6. Application Programs by Module.

FORECASTING MODULE

Description

Calendar File Generator
Calendar File Updater

Headcount Forecast File Updater
Headcount Forecaster

MENU PRODUCTION MODULE

Description

Master Menu Lister

Menu File Updater

Postmeal Cook's Worksheet )
Postmeal Subsistence Issue Receipt
Premea] Cook's Worksheet .
Premeal Subsistence Issue Receipt
Produce Requirements Sheet

Product Sheets

Recipe File Lister

ecipe File U?dater
Preflight Meal Breakout
Postf1ight Meal Breakout

ACCOUNTING MODULE

Description

Computation of the BDFA

Consolidated Financial Status of DF
Consolidated Man-Days Fed Report

Financial Status of Dining Facility

F]]ght Meal Certificate

Food Cost Analysis

Man-Da{s Fed Report .

Subsistence Operational Analysis Report (SOAR)

ACCESS CONTROL MODULE

Description

Communications Program
Exceptign Report for Meals
Master SIK File Lister
Master SIK File Updater
Post Meal-Time Processing
start Meal Processing

Stop Meal Processing

Valid SIK File Listér
Valid SIK File Updater
Validation_ Program

POS Initialization Program
Revenue Report
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TABLE 6. Application Programs by Module (cont'd).

SYSTEM MODULE

Description
Report Retrieval

FSO FUNCTIONS MODULE

Description

Audit Lister
User Editor
Backup Data Base
Restore Data Base

FILE MAINTENANCE MODULE

Description

r

ch code File Updater
h Sales File Updater

st and Surcharges File Upd
Daily Monetarg [Ssues File U
De ]verg and Co File.

Ining Facility Information Fi
D1n1ng,Fac1]1ty Inventory File
Expenditures File Updater
Flight Meals Issued File Updater
Headcount Branch File UBda er
Inventory Balance File pdater
Man-Days“Fed File Updater
Monetary Transfers File Updater
Monthlg Headcount File Updater
Other Sales File Updater
Paid Supernumeraries File Updater

INVENTORY MODULE

Description

Mess Hall Reﬂuisitioning
Fixed Price Updater i .

Food Item Information File Lister
Food _Item Information File Updater
FSO Forecast of Subsistence
Inventory Lister

Inventor¥/ urvey Approval

Monthly Inventory > T
Monthly Inventory Reconciliation
Receiving

Stock ReCord and C?ntrol Card
surveys (Mess Hall

Transters

Turn-Ins L

FSO Monthly Survey Certificate

25

Program Name
#DESPOOL

Program Name

Program Name

XTI TIC
ZN2UNUr+ 0T
O™ 20—t T

Hr<or--nx
St
=
<

MNO—NNXT
VwMmocHmmMm
O—IoONO
NC2<O<O
CONMIR—=
2 < =
<n un o



Security and Directory System (Mail). The Security and Directory System,
coded out of house, controlled access to system software, provided user guidance,
and provided a mail system. The security system provided controlled access by
requiring the terminal operator to enter an identification number and password
in order to use the computer. Individuals were permitted access to certain
modules and to certain programs within modules as required by their positions.
At Teast one individual, for example, the Food Service Officer, had access to
all programs, had edit privileges for existing users, and assigned privileges to
new users. When an individual gained access to the system, the directories
aided the user by providing lists of user options and prompts that guided the
individual to the programs he or she were able to run. The mail system enabled
users to write, send, receive, read, and file messages.

Forecasting. The Forecasting Module provided the user with a tool for pre-
dicting headcount for a specific meal and dining facility. The routine used dif-
ferent equations for each meal and dining facility. Equations were developed
from multiple regression analyses based on 12 months of Marine Corps headcount
data. The module required the user to enter expected Reserve Officers Training
Corps (ROTC) attendance. Predictor variables included days since pay, holidays,
month, ROTC attendance, and average attendance (average messhall attendance over
all meals over 3 years). ROTC attendance and transient effects due to unantici-
pated arrivals or departures of individuals requiring government messing were
accounted for by manually adjusting the forecast by entering data into the module.
The Forecasting Module has to be executed prior to the Cook's Worksheet Program
contained in the Menu Production Module. This program automatically retrieves
the predicted headcount from the Forecasting Module and used it to determine
quantities of food to prepare for a meal. The module consisted of a headcount
forecaster, a calendar, and programs to adjust (update) the headcount forecast
and calendar.

Menu Production. The Menu Production Module provided cooks with most of the
information necessary for the preparation of a specific meal. The module used a
cyclic master menu changed daily at noon and supper meals, and provided a fore-
cast of the number of required portions, the specific recipe ingredients required,
recipe ingredient quantities required for the forecasted number of servings, the
exact quantities of the ingredients to be drawn from the stockroom, and the
method of preparation. The module contained 10 programs.

The Cook's Worksheet, for example, was generated before and after the meal.
The Premeal Worksheet provided the senior cook with a complete list of all menu
items to prepare and the required number of portions of each item. The number of
portions to prepare was based on the predicted headcounts and the relative fre-
quency with which the item had been selected by customers in past meals:

NO. OF PORTIONS = HFADCOUNT FORECAST «x ACCEPTABILITY FACTOR
The Postmeal Worksheet allowed the senior cook to enter the portions served

and instructions on any leftovers. The Postmeal Worksheet also calculated the
acceptability factor:
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ACCEPTABILITY FACTOR = (1.0 (X7) + .50 (X2) + .25 (X3))/1.75

X1 = SELECTION RATIO FOR THE MOST RECENT MEAL HAVING THE FOOD
ITEM
SELECTION RATIO FOR THE NEXT MOST RECENT MEAL

X
2 SELECTION RATIO FOR THE THIRD MOST RECENT MEAL

X3

W on

SELECTION RATIO = NO. PORTIONS SERVED/NO. ATTENDED

Like the Cook's Worksheet, the Subsistence Issue Receipt Form was generated
before and after meals. The preform listed the quantity and cost of each food
item to be broken out of the stockroom for each meal; the postform updated the
pre-daily form by including the actual quantity issued and returned and any sup-
plementary items that may have been added to the menu and used. A Produce Sheet
routine indicated the fresh produce required for a meal. The Product Sheet rou-
tine converted the standard recipe quantities (amounts required for 100 portions)
to the quantities required for the actual number of portions to be prepared:

CONVERSION FACTOR = BATCH YIELD/100

The batch yield was entered manually and depended on the available equipment,
number of messhall personnel, and the required number of portions.

A Master Menu Lister, a Recipe File Lister, a Menu File Updater, and a
Recipe File Updater were also provided in this moduTe,

Inventory. The Inventory Module provided a means of recording subsistence
issues and receipts and determining quantities of items on hand. The module
contained 15 programs. The Stock Record and Inventory Control Card Routine, for
example, provided an inventory of one food item for up to 30 days and included
receipts, issues, transfers, surveys and inventory adjustment data. The Inven-
tory Lister Routine was used to generate a listing of the food items in the
inventory and was used to record a count of the actual physical Tevel of each
item. The Monthly Inventory Routine provided a discrepancy report that listed
the accountable balance, the "available for issue", and the reported physical
level. It was used for a recount of items for which there was a reported discre-
pancy. The Reconciliation Routine printed a second discrepancy report and
adjusted the "available for issue" of each item in the inventory for which there
actually was a discrepancy. When the discrepancy report was signed by the Food
Service Officer, an Inventory/Survey Approval Routine was e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>